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(54) PROCESSING METHOD UTILIZING DISPLAY INFORMATION AND CELL STRUCTURE 
PROCESSED BY THE PROCESSING METHOD 



(57) This is directed to a processing method for car- 
rying a cell structure (1) with a catalytic component. In- 
formation about a mass of the cell structure (1) is dis- 
played on the surface thereof prior to the initiation of a 
carrying process, and in the carrying process, the infor- 
mation is read and the cell structure (1) is carried with 
an appropriate amount of the catalytic component on the 
basis oTthe information. When cell structures are proc- 
essed for carrying thereon a catalytic component, each 
cell structure can carry an appropriate amount of the cat- 
alytic component in accordance with the mass of the cell 
structure, even if there is a variation in the masses of 
the cell structures. 
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Description 

Technical Field 

[0001] The present invention relates to a processing 5 
method for carrying an appropriate amount of a catalytic 
component on a cell structure. The present invention 
can be applied to a catalyst carrier or a filter for use in 
purifying or deodorizing an exhaust gas of an internal 
combustion engine, or to a catalyst carrier or a filter for 10 
use in a chemical reaction instrument taking advantage 
of catalytic action such as a reformer of a fuel cell or the 
like. 

Background Art 15 

[0002] As an assembly employed for use in a catalytic 
converter, a filter, a heat exchanger or the like used for 
purifying the exhaust gas from an internal combustion 
engine or used for a chemical reaction instrument taking 20 
advantage of catalytic action, there have been known 
articles in which cell structures are held by and housed 
in metallic containers (canning) by interposing a com- 
pressive material having a cushioning property between 
the cell structure and the metallic container (a can body) 25 
and thereby giving a prescribed compressive contact 
stress to the cell structure through the compressive ma- 
terial. 

[0003] For example, in the case where such an as- 
sembly is used as a catalytic converter for use in puri- 30 
tying automobile exhaust gas, a ceramic honeycomb 
structure, a type of cell structure, in which noble metals 
such as platinum, palladium, rhodium, or the like are dis- 
persed and carried as catalytic components, is held by 
and housed in a metallic container (a can body) through 35 
the intermediary of a ceramic mat or the like, and is 
mounted in an exhaust system. 

[0004] As in the above-described catalytic converter, 
in the case where a catalytic component is carried in the 
cell structure, an appropriate amount to be carried var- 40 
ies, depending on the masses of the cell structures. 
Conventionally, the masses of the cell structures are 
measured beforehand and the cell structures are sorted 
into several classes based on mass, and the amount of 
the carried catalytic component (the mass of the cata- 45 
lytic component) is adjusted so as to become the fixed 
value by controlling the masses after the catalytic com- 
ponent has been carried based on each class of the 
mass. However, since the masses of the cell structures 
have a certain variation even within the same class of so 
the mass range, actually some variance exists in the 
carried amount of the catalytic component if it is exam- 
ined at the individual cell structures. 
[0005] The present invention has been completed, in 
view of the above described problems in the prior art, 55 
and the object thereof is to provide a processing method 
for carrying a catalytic component on each cell with an 
appropriate amount thereof in accordance with the 



mass of the cell structure, at the time when the process- 
ing for carrying a catalyst component on the cell struc- 
ture is done, even if there is a variation in the mass of 
the cell structure. 

Disclosure of the Invention 

[0006] According to the present invention, there is 
provided a processing method (a first invention) for car- 
rying a catalytic component on a cell structure, charac- 
terized by displaying information about a mass of a cell 
structure on the surface thereof prior to the initiation of 
carrying process, reading the information and carrying 
the cell structure with an appropriate amount of a cata- 
lytic component on the basis of the information in the 
carrying process. 

[0007] Additionally, according to the present inven- 
tion, there is provided a processing method (a second 
invention) for carrying a cell structure having been 
housed in and held by a metallic container via a com- 
pressive material having a cushioning property with a 
catalytic component, 

characterized by displaying information about a mass of 
a cell structure on the surface thereof prior to the initia- 
tion of carrying process, reading the information and 
carrying the cell structure with an appropriate amount of 
a catalytic component on the basis of the information in 
the carrying process. 

[0008] Furthermore, according to the present inven- 
tion, there is provided a cell structure (a third invention) 
processed according to any of the above described 
processing methods. 

[0009] Yet furthermore, according to the present in- 
vention, there is provided a cell structure (a fourth in- 
vention), having the above described information dis- 
played thereon, which is processed according to any of 
the above described processing methods. 

Brief Description of the Drawings 

[0010] 

Figures 1(a) and (b) are illustrative views of a hon- 
eycomb structure used as a cell structure in an em- 
bodiment, Figure 1 (a) being a plane view and Fig- 
ure 1(b) an oblique perspective view. 
Figure 2 is a diagram illustrating a method of mark- 
ing barcodes by means of a laser marker device. 

Best Mode for Carrying Out the Invention 

[0011] As described above, a first invention as a 
processing method for carrying a catalytic component 
on a cell structure is characterized by displaying infor- 
mation about mass of a cell structure on the surface 
thereof prior to the initiation of the carrying process, 
reading the information, and carrying the cell structure 
with an appropriate amount of the catalytic component 
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on the basis of the information, in the carrying process. 
[0012] By controlling the carried amount of the cata- 
lytic component on the basis of the information about 
the mass of the ceil structure displayed on the surface 
of the cell structure, an appropriate amount of the cata- 
lytic component may be carried in accordance with the 
actual mass of the cell structure, and consequently car- 
rying an excess amount of catalytic component can be 
avoided and the catalytic component amount can be 
saved. 

[0013] In the first invention, characters and barcodes 
may be used for in the manner for displaying the infor- 
mation. Additionally, the information may be displayed 
by ink coating, a laser, sand blast, chemical corrosion, 
or the like. When the information is displayed by ink, it 
is preferable to use an ink jet method or a thermal tran- 
scription method. 

[0014] As a cell structure, there is preferably used a 
honeycomb structure having a plurality of cell passages 
defined by a plurality of partition walls, the thickness of 
cell partition wall of 0.11 mm or less and the opening 
ratio of 85% or more. Furthermore, as the honeycomb 
structure, it is preferable that the structure has an outer 
wall forming an outer diameter contour around the struc- 
ture, with the thickness of the outer wall being at least 
0.05 mm. Incidentally, the cell structures used in the 
present invention may include a foamed structure, in ad- 
dition to the honeycomb structures as described above. 
[0015] It is preferable that the cell structure is made 
of a ceramic material or a compound comprising two or 
more ceramic materials selected from the group con- 
sisting of cordierite, alumina, mullite, lithium aluminum 
silicate, aluminum titanate, titania, zirconia, silicon ni- 
tride, aluminum nitride, and silicon carbide. Additionally, 
there can be suitably used a cell structure which is made 
of one adsorptive material selected from the group con- 
sisting of activated charcoal, silica gel, and zeolite. 
[0016] incidentally, the cell shape of a honeycomb 
structure produced by extrusion includes a trigon, a 
tetragon, a hexagon, a circle, or the like; in general, 
there are frequently used honeycomb structures having 
cells each shaped in a square, namely in a tetragon, but 
recently there have been increasingly used the honey- 
comb structures having hexagonal cells. 
[001 7] In the case where a cell structure is used as a 
catalytic converter, It is necessary to carry the cell struc- 
ture with a catalytic component, and the cell structure is 
housed in and held by a metallic container usually after 
the cell structure has been carried with the catalytic 
component; however, as in the following second inven- 
tion, the cell structure may be made to carry thereon the 
catalytic component after the cell structure has been 
housed in and held by the metallic container. 
[0018] The second invention is characterized by car- 
rying a cell structure having been held by and housed 
in a metallic container through a compressive material 
having a cushioning property with a catalytic compo- 
nent, in the processing method for carrying the cell 



structure with the catalytic component, displaying infor- 
mation about the mass of the cell structure on the sur- 
face of the metallic container prior to the initiation of the 
carrying process, reading the information and carrying 
5 the cell structure with an appropriate amount of the cat- 
alytic component on the basis of the information, in the 
carrying process. 

[0019] In the other words, the second invention con- 
trols the carried amount of the catalytic component 

10 based on the information about the mass of the cell 
structure, similarly to the first invention; however, the 
catalytic component is carried after the cell structure has 
been housed in and held by the metallic container, and 
accordingly the information display position is located 

15 on the metallic container surface but not on the cell 
structure surface which is made hidden in the metallic 
container. The action effect attained in the second in- 
vention is similar to the effect attained in the above de- 
scribed first invention. 

20 [0020] Incidentally, in the first and second inventions, 
there can be used the display manners and display 
measures similar to those in the above described first 
invention. 

[0021 ] A third invention is the cell structure processed 
25 according to the method related to the above described 
first or second invention, which is made to carry an ap- 
propriate amount of a catalytic component as described 
above, and accordingly can be suitably employed for 
use in the catalytic converter for purifying the automobile 
30 exhaust gas or the like. Additionally, a fourth invention 
is the cell structure before processing which is to be 
processed according to the method related to the above 
described first invention and has the information dis- 
played thereon; the information is displayed thereon be- 
35 forehand through the above described various manners 
and measures, and the processing method of the first 
invention is realized on the basis of the information. The 
suitable structures, materials or the like for the cell struc- 
ture are as described above. 

40 

(Examples) 

[0022] Further detailed description will be made be- 
low on the present invention, with reference to an ex- 

45 ample of the case in which a catalytic converter is pro- 
duced by use of a honeycomb structure 1 as shown in 
Figure 1(a) and (b) as the cell structure; however, the 
present invention is not limited to these examples. 
[0023] As for the methods of making the information 

so such as characters and barcodes be displayed on a hon- 
eycomb structure, the method based on an ink jet print- 
ing device and the method based on a laser device are 
preferable forthe purpose of processing a large number 
of members, because these methods are fast and of the 

55 non-contact type printing. Particularly, a laser based 
method is more preferable than the ink jet method from 
the viewpoint of maintenance because it does not need 
any ink and does not require any pre-processing to be 
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made beforehand. 

[0024] The examination of the mass of a honeycomb 
structure is performed at the end of the production proc- 
ess of the honeycomb structure, and the information 
about the mass thereof examined and measured is 
made to be directly transmitted from the measurement 
instrument to a laser marker device. As shown in Figure 
2, a honeycomb structure 1 having left the measurement 
instrument is then delivered to the laser marker device 
3 where marking of the barcodes is made on the outer 
surface of the honeycomb structure 1 on the basis of the 
information about the mass simultaneously transmitted. 
A QR code is more preferable because it is small in 
marking area and accordingly requires a short marking 
time, and is hardly affected by the outer surface curva- 
ture of the honeycomb structure. 
[0025] An example of the laser marking conditions wiil 
be described below. Incidentally, a YAG pulsed laser de- 
vice or a C0 2 (carbon dioxide) gas laser device is suita- 
ble as a laser marker device. 

• Laser marker device: 

A YAG laser marker device (manufactured by 
Miyachi Technos Corp., lamp excitation type, 
ML-4141B) 

• Honeycomb structure: 

A cordierite based honeycomb structure (parti- 
tion wall: 2 mil; cell density: 900 cpsi; nominal 
outer diameter 4»: 106 mm; length: 114 mm) 

• Marking conditions: 

Current value: 17A; Q. SW frequency: 8kHz; 
scan speed: 150 to 1000 mm/s 

• Barcode type: 

CODE 39 or QR code; CODE 39 narrow width: 
0.38 mm; QR code cell size: 0.508 mm 

• Information carried by barcodes: 

The mass value actually measured for a hon- 
eycomb structure 

[0026] The ceramic honeycomb structure undergoes 
the barcode marking in the production process under 
such laser marking conditions as described above, and 
is then delivered to the process for carrying the catalytic 
component. Immediately before the catalytic compo- 
nent is carried, the barcodes marked on the ceramic 
honeycomb structure and the information about the 
mass thus marked is read by a barcode reader, and is 
transmitted to a device for carrying a catalyst. The hon- 
eycomb structure delivered into the device for carrying 



a catalyst is carried with the catalytic component after 
the conditions have been adjusted on the basis of the 
specific information about the mass. 
[0027] The honeycomb structure carried with the cat- 

5 alytic component is delivered to a catalyst baking proc- 
ess where it is processed at a temperature of about 
600°C or higher. It is desirable to use an heat-resistant 
ink when the ink jet method is used, because there is 
an apprehension that the information displayed on the 

10 honeycomb structure will become unreadable or be 
burned owing to the discoloration of the honeycomb 
structure in the catalyst carrying process or the catalyst 
baking process. 

[0028] In general, owing to masking, the catalytic 
is component is not carried on the outer surface of the hon- 
eycomb structure, and accordingly the marked inscrip- 
tion such as the barcodes or the like does not come to 
be buried by the catalytic component, but some discol- 
oration cannot be avoided; accordingly, it is necessary 
20 to specify the marking conditions for the barcodes or the 
like so that the marked inscription may be read. In the 
case of the laser marking, the member surface is de- 
composed and removed in a very shallow region, so that 
the honeycomb structure carried with the catalytic com- 
25 ponent by passing through the process for carrying it 
with the catalytic component is then delivered to the can- 
ning process. 

[0029] The character information can be printed sim- 
ilarly to the barcodes by the ink jet method or the laser 

30 marking method. In this case, the printed character in- 
formation is recorded by a CCD camera and recognized 
by a pattern matching method. This method is a method 
in which the characters are registered beforehand, and 
the patterns closest to the registered characters are se- 

35 lected from the dark and light information of the recorded 
characters. The present inventors made the numerical 
character information about the mass displayed by the 
above laser marking method be read on a F350 image 
recognition device manufactured by Omron Corp., and 

40 confirmed that the information was able to be transmit- 
ted without fail. 

[0030] The reading principle of a barcode reader is 
that a laser light beam is irradiated on a barcode label 
and the diffuse reflection light therefrom is received by 

45 the light receiver in the barcode reader. In the diffuse 
reflection light, weak and strong intensities are generat- 
ed by the reflectivity differences between the spaces 
and the bars, and such intensities are converted to the 
ON/OFF digital signals so that the spaces and bars are 

50 discriminated and read. Accordingly, in the case where 
even with the barcodes the weak and strong intensity 
differences (PCS) come to be small in the diffuse reflec- 
tion light, reading on a barcode reader becomes difficult, 
and hence the above described image recognition 

55 processing method becomes effective. 

[0031] Additionally, a method is possible in which the 
honeycomb structure is held in a metallic container be- 
fore the catalytic component is carried, and then the 
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honeycomb structure is made to carry the catalytic com- 
ponent. According to this method, it is possible to avoid 
the trouble that the honeycomb structure is chipped or 
broken during the process tor carrying the catalytic com- 
ponent, in this case, the masses of the compressive ma- 
terial and the metallic container are added to tfie mass 
of the honeycomb structure, and hence the total mass 
as an assembly becomes very heavier as compared to 
that of the honeycomb structure; thus, for the purpose 
of controlling the carried amount of the catalyst, the con- 
trolling becomes very difficult because the mass distri- 
butions both of the compressive material and of the me- 
tallic containers are added in addition to the mass dis- 
tribution of the honeycomb structures. Accordingly, the 
control of the carried amount of the catalytic component 
becomes easy by adopting a way in which the informa- 
tion about the mass of the honeycomb structure is dis- 
played on the outer surface of the metallic container, and 
the catalytic component is made to be carried on the 
basis of such information about the mass. 
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4. The processing method according to claim 1 or 2, 
in which the display manner of said information is 
of a barcode. 

5 5. The processing method according to claim 3 or 4/ 
in which said information is displayed with ink. 

6. The processing method according to claim 5, in 
which the method displaying said information with 

10 ink is the ink jet method or the thermal transcription 
method. 

7. The processing method according to claim 3 or 4, 
in which said information is displayed with a laser. 

15 

8. The processing method according to claim 3 or 4, 
in which said information is displayed with sand 
blast. 

20 9. The processing method according to claim 3 or 4, 
in which said information is displayed with chemical 
corrosion action. 



Industrial Applicability 

[0032] As described above, according to the present 
invention, when a process is performed in which the cell 
structures are made to carry the catalytic component, 
the appropriate amount of the catalytic component in 
conformity with the mass of each cell structure can be 
carried even if the masses of the cell structures are dis- 
tributed. 



Claims 

1. A processing method for carrying a cell structure 
with a catalytic component, characterized by dis- 
playing information about a mass of said cell struc- 
ture is displayed on the surface thereof prior to the 
initiation of a carrying process, reading said infor- 
mation and carrying said cell structure with an ap- 
propriate amount of the catalytic component on the 
basis of the information, in the carrying process. 

2. A processing method in which a cell structure, 
housed in and held by a metallic container through 
an intermediary of a cushioned compressive mate- 
rial, is made to carry thereon a catalytic component, 
characterized by displaying information about a 
mass of said cell structure is displayed on the sur- 
face thereof prior to the initiation of a carrying proc- 
ess, reading said information and carrying said cell 
structure with an appropriate amount of the catalytic 
component on the basis of the information, in the 
carrying process. 

3. The processing method according to claim 1 or 2 , 
in which the display manner of said information is 
of a character. 



10. A cell structure processed by a processing method 
25 according to any one of claims 1 to 9. 

11. A cell structure with information displayed thereon, 
which is processed by a processing method accord- 
ing to any one of claims 1 and 3 to 9. 

30 

12. The cell structure according to claim 10 or 11 .which 
is a honeycomb structure having a plurality of cell 
passages defined by a plurality of partition walls and 
an outer circumferential wall surrounding the plural- 

35 ity of cell passages. 

1 3. The cell structure according to claim 1 0 or 1 1 , which 
is a foamed structure. 

40 1 4. The cell structure according to claim 1 0 or 1 1 , which 
is made of one ceramic material or a compound of 
two or more ceramic materials selected from the 
group consisting of cordierite, alumina, muilite, lith- 
ium aluminum silicate, aluminum titanate, titania, 

45 zirconia, silicon nidtride, aluminum nitride, and sili- 
con carbide. 

1 5. The cell structure according to claim 1 0 or 1 1 , which 
is made of one adsorptive material selected from a 
so group consisting of activated charcoal, silica gel, 
and zeolite. 
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FIG. 1(a) 
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